Background: Despite national and international policies to develop social capital in disaster-affected communities, empiric evidence on the association between social capital and disaster mental health is limited and ambiguous. Objective: The study explores the relationship between social capital and disaster mental health outcomes (PTSD, anxiety, and depression) in combination with individual factors (appraisal, coping behavior, and social support). Design: This is a community-based cross-sectional study in a flood-affected town in northern England. The study is part of the MICRODIS multi-country research project that examines the impact of natural disasters. It included 232 flood-affected respondents. Results: The findings showed that a considerable part of the association between cognitive and structural social capital and mental health is exerted through individual appraisal processes (i.e. property loss, primary and secondary appraisal), social support, and coping behavior. These individual factors were contingent on social capital. After the inclusion of individual characteristics, cognitive social capital was negatively related to lower mental health problems and structural social capital was positively associated to experiencing anxiety but not to PTSD or depression. Depression and anxiety showed a different pattern of association with both components of social capital. Conclusions: Individual oriented stress reducing interventions that use appraisal processes, social support, and coping as starting points could be more effective by taking into account the subjective experience of the social context in terms of trust and feelings of mutual support and reciprocity in a community. Findings indicate that affected people may especially benefit from a combination of individual stress reducing interventions and psychosocial interventions that foster cognitive social capital.
I ncreasingly, it is recognized that a disaster influences mental health of individuals via parallel trajectories (1) . First, the individual transactional stress model describes the consequences of a natural disaster as follows (2) : A disaster evokes an individual subjective experience of the event as stressful or not (i.e. primary appraisal) and an individual estimation to what extent he or she can deal with the disaster situation (i.e. secondary appraisal). Subsequently, an individual copes with the situation. Depending on the effectiveness of individual coping behavior and received social support, an individual may develop mental health problems in the wake of disasters. Second, it is recognized that beyond the individual traumatic experience (1Á3), disaster mental health outcomes are determined by the impact of disasters on the material and social environment (1) . The destruction of and change of the material or physical environment is associated with disaster mental health outcomes (4) and, in the last decade, attention has turned to the exploration of the effects of the social context on mental health (1) . Within this line, many scholars embraced 'social capital' as a possible explanation for differences in disaster mental health across affected places or affected groups of people (4Á7). There are several definitions of social capital and in general social capital is defined as 'the resources an individual can draw on through his or her social networks and the value ascribed to these resources by the individual' (1, 8, 9) .
In the aftermath of disasters social capital is typically fractured (10Á12) as a result of dispersion and relocation of important others (13) . Consequently, the natural health sustaining function of social capital [i.e. its buffer function against mental health problems in times of distress (14, 15) ] that is generally found in the literature also subsides. As a result disaster-affected people may be more vulnerable to develop mental health problems (1, 15) . The assumed relevance of social capital for disaster mental health has been underscored by national and international policies to develop social capital in disaster-affected communities (12, 14Á16 ). Yet, there is a lack of empiric evidence on how social capital exerts its influence on disaster mental health (16) . And thus, scholars concluded that current evidence on social capital and disaster mental health is inconclusive and inadequate to inform the development of specific social capital interventions to combat mental illness (17, 18) .
Whereas the individual stress trajectory and the loss of social capital have been found to impact mental health, the role of the combination of the individual mechanisms and the loss of social capital on mental health problems is less clear. One fruitful idea has been that social capital exerts its influence on mental health via individual factors (11, 19) . According to the well-established transactional stress model social support and coping behavior mediate the impact of trauma on mental health (2, 20) and, thus, these individual factors are indispensable starting points for individual interventions to diminish mental health problems. Kawachi and Berkman (11) assert that these person-related factors, such as social support and coping behavior, are contingent on social capital: The density of civic associations or the extent of voluntarism in a community affords the opportunity to establish one-onone linkages for social support (19) . In turn, perceived or received support may reduce negative emotional reaction to a stressful event (11, 21Á24) . Further, the classic definition of Lazarus and Folkman (20) of coping is 'the cognitive and behavioral efforts to manage specific external and/or internal demands that are appraised as taxing or exceeding the resources of the person.' In a community with high social capital one will have more resources to one's disposition and may, therefore, be better able to deal with environmental demands (11, 12, 15) . The latter may in turn decrease mental health problems (25, 26) . The intuitively appealing tenet that individual protective factors for mental health outcomes Á such as social support and coping behavior Á are contingent on social capital would elucidate possible mechanisms via which social capital exerts its influence on mental health. However, such evidence has not been substantiated in disaster research thus far.
The aim of this study is to examine the relationship between social capital and disaster mental health outcomes in combination with these individual factors. We specifically explore the interplay between the individual trajectory and the individual perception of social capital that impact mental health outcomes. The mental health outcomes of study are the three most common researched and prevalent post-disaster mental health outcomes: posttraumatic stress disorder (PTSS), depression, and anxiety (1, 3, 27) . All three mental health outcomes have been assumed to be associated to the individual perception of the social context (11, 19, 28Á30) .
Regarding our research aim several issues deserve explicit attention. First, within social capital research, most studies today distinguish between a 'social network' versus a 'social cohesion' approach to social capital (17) . The 'social cohesion' approach of social capital defines social capital as the resources available to members of tightly knit communities and tends to emphasize social capital as an attribute of the community (e.g. neighborhood). By contrast, the 'social network' approach of social capital conceptualizes the concept in terms of resources that are embedded within an individual's social network (17) . Second, beyond the issue of level of definition, social capital can be assessed at the individual and collective level (1, 17) . Although the level of definition (social cohesion school versus social network school) most commonly concurs with the level of assessment (collective versus individual), this is not exclusively true. For example, even if social capital is assessed at the individual level, scholars of the 'social cohesion' approach may conceptually consider an individual score as a reflection of social capital at the community level (31) . Similarly, the authors view social capital as a community asset in accordance to the social cohesion school. Yet, we explore the interplay between the individual stress trajectory and the individual perception of social capital that impacts disaster mental health. Therefore, we assessed social capital at the individual level.
Method Setting
We conducted a cross-sectional community survey in Morpeth. Morpeth is a small town located in the Northumberland County, UK, with about 15,000 inhabitants. Demographically, Morpeth comprises a relatively aged population, as many choose to retire in Morpeth (32) . On the 5th and 6th of September 2008 Morpeth was struck by intensive rainfall. The ground water rose rapidly and the river that flows through the center burst its banks. Consequently, Morpeth was hit by one of its worst floods since 1963. Almost a thousand properties were flooded due to the water rise.
Study population
We aimed to conduct a census on the basis of the Morpeth address list of the affected households. The address list comprised 786 addresses of which 39 business premises. We approached the 757 households in the list excluding the business premises.
Data collection
The data collection was carried out during August 2009. The study is part of the MICRODIS multi-country research project that examines the impact of natural disasters on social mechanisms, economical aspects, and health outcomes across Europe and Asia. A local research agency was hired to conduct the survey in Morpeth. The company hired experienced local surveyors that are familiar with the local sociocultural context to conduct face-to-face interviews under the supervision of the local principal investigator Fordham (author). They received a 1-day training in the administration of the interview. Written informed consent was obtained. The ethical approval for the study was obtained from the School of Applied Sciences Ethics Committee, University of Northumbria. The study has been performed in accordance to the ethical guidelines of the Declaration of Helsinki (33).
Measurements

Mental health outcomes
Anxiety and depression. Symptoms of anxiety and depression were assessed by the Hopkins Symptom Checklist-25 [HSCL- 25 (34) ]. The period of reference is the last month. Two scores were calculated: the anxiety score is the average of the 10 anxiety items, and the depressive symptoms score is the average of the 15 depression items. The respondent is asked to report how much he or she has been bothered by each item during the last month on a 5-point scale ranging from 10not at all to 50extremely. The internal consistency (Cronbach's alphas) of the scales Anxiety and Depression were respectively .81 and .69.
Posttraumatic Stress Disorder (PTSD). Symptoms of PTSD were assessed by the PTSD Checklist Civilian Version (PCL-C) (35) . The PCL-C consists of 17 items organized in three subscales. Eight items are keyed to a specific trauma, in this study to the experience of the flood. The respondent is asked to report how much he or she has been bothered by each item during the last month on a 5-point scale ranging from 10not at all to 50 extremely. The subscales correspond to the three symptom clusters of PTSD according to the DSMÁIV (36): reexperience (five items), avoidance (seven items), and hyperarousal (five items). The internal consistency (Cronbach's alpha) of the PCL-C was .96.
Individual characteristics
The individual characteristics included in the study were the key variables of the transactional stress model: appraisal processes (Property Loss, Primary Appraisal, Secondary Appraisal; described below), Social Support, and Coping. Further, we added Displacement as it has been shown to be a crucial predictor of mental health outcomes (13, 28) . Demographic variables included in the study were Gender, Age, and Education Level.
Displacement was measured by the question: 'Did you have to move out of your home after the flood?' and could be answered by 'yes' or 'no. ' Property loss was measured by four questions: To what extent did you experience damage or loss to: (1) the structure of your house, (2) the contents and belongings of your house, (3) personal belongings with sentimental value, (4) your car. Respondents could answer from 10 'not at all' to 50'fully damaged/lost.. The total Property Loss score was the average of the four items.
Primary and secondary appraisal. Primary appraisal refers to the perceived threat of the situation, and was measured by the question 'How traumatic was the flood for you at the time?' Secondary appraisal denotes the estimation of the capacities or possibilities one has to deal with the disaster was measured by the question 'To what degree did you believe that you were able to deal with the situation?' Respondents could indicate their answers on a 5-point scale ranging from 10'not at all' to 50'very much.'
Coping intensity. Most coping research in disaster settings thus far has focused on types of coping behavior (e.g. problem focused coping, emotional expression) in relation to mental health outcomes (20, 37) . This study focused on the degree to which a variety of coping strategies were employed. We term this 'Coping Intensity. ' Coping Intensity has been shown to be related to mental health outcomes in extreme situations such as political imprisonment (38) . Six items measured individual coping (39) . The items referred to Avoidance, Reappraisal, Religion, Active cognitive coping, Active behavioral coping, and Social support. For example: 'How much did you rely on your religious beliefs to help you deal with the flood situation?' [Religion] and 'How much did you do things improve your situation after the flood?' [Active behavioral coping]. The items rated on a 5-point scale from 10'not at all' to 50'extremely.' The total Coping Intensity score was the average of the six items.
Social support. The Social Support Scale of Harper and Kelly (40) was used to measure social support. Respondents were asked to indicate how often they received any social support (10 items). Example questions were 'Did you receive any help or support from anyone to improving your economic situation?' and 'Did you receive any advice or informational support to help you understand things?'
The items are rated on a 5-point scale rating from 10 'never' to 50'on most days.' The social support score was the average of 10 items. The Cronbach's alpha was .72.
Social capital
There are various instruments that measure social capital. We selected the SA-SCAT (41, 42) for our study for (i) its brevity, (ii) its wide international use (e.g. Ref. 16) , and (iii) its distinction between cognitive and structural capital (41) .
Previous studies have provided evidence for the importance to distinguish the structural components of social capital (structural social capital) from its cognitive components (cognitive social capital). Structural social capital refers to presence of community linkages, while cognitive social capital refers to the appreciation of these community linkages in terms of trust, mutual help, and reciprocity (41) . Research showed that the two components have different relationships with mental health outcomes: Cognitive social capital showed to be consistently salutary for mental health outcomes, whereas results for structural social capital are more ambiguous (16, 43) . High structural social capital was generally found to be associated with better mental health (e.g. Refs. 16, 43), but was sometimes found to be associated with poorer mental health, and again other studies found no associations of structural social capital with mental health (10, 43) . This study distinguishes between structural and cognitive social capital. The SA-SCAT has the pretence to measure social capital at the individual level.
In practice the SA-SCAT is often somewhat modified to the local context (16, 42) . In this study some items of the SA-SCAT [version from (16) ] were adapted to improve the relevance for the local context (see below). The adaptations were based on lessons learned from a similar previous study on a flood in Tewkesbury, UK, by the same authors (data unpublished). The SA-SCAT in our study comprised 15 questions that measure aspects of Structural Social Capital (eight items) as well as Cognitive Social Capital [7 items; (41, 42) ].
Structural capital that refers to the presence of community linkages was measured by eight items that assess the frequency of interaction between community members. Example items are: 'During the last 12 months, have you joined together with other members of the community to address a problem or common issue?' and 'In the last 12 months, have you talked with a local authority or governmental organization about problems in this community?' The questions were answered on a 4-point scale from 10'no' to 40'yes, often.' In the structural social capital scale, we omitted the question on the number of groups one participates, as we could not aggregate the answer to this question to the questions on structural social capital about the frequency of interaction between community members. Further, the question on 'general social support' was omitted because the topic of this question was deemed redundant as it was more specifically covered by another scale for assessment of emotional, instrumental, and informational support. Finally the question on material and economic support was combined in one question. Respondents indicated that they could not distinguish well between received financial and material support because most of the economic and material flood damage was directly reimbursed by the insurance to the relevant contractors. The Cronbach's alpha of Structural Social Capital was .74.
Cognitive social capital that refers to the appreciation of these community linkages in terms of trust, mutual help, and reciprocity was measured by seven statements about the community one lives in. For example: 'Do the majority of the people in this community generally get along with each other?' and 'Do you think that a majority of the people in the community would take advantage of you if they got the chance?' The questions could be answered on a 4-point scale from 10'not at all' to 40 'completely.' The Cronbach's alpha of Cognitive Social Capital was .76.
Data analysis
We first examine the demographic characteristics with SPSS 16.0.
We estimated the association of the individual perception of social capital with mental health outcomes with a multi-step procedure. The relationships between social capital and individual characteristics with mental health outcomes were estimated with regression analyses for social capital and individual characteristics separately. The estimates of social capital from these analyses refer to the 'total association' of social capital and mental health outcomes (44) .
Second, we defined social capital as 'the resources an individual can draw on through his or her social networks and the value ascribed to these resources by the individual.' Social networks are the province of the community and are thus by definition more distally related to individual mental health outcomes than individual characteristics (5). To account for this so called 'unequal proximity problem' (45), we conducted hierarchical linear regression analyses in which we included the proximal individual characteristics in step 1 and added the relatively distal components of social capital and in step 2. The estimates of social capital from these analyses refer to the 'direct association' of social capital and mental health outcomes (44) . The total association is the sum of the direct association and indirect association. To prevent multi-collinearity, the continuous variables were standardized.
Results
Ninety respondents refused to participate in the survey. Despite migration of some residents as their houses were still not livable (41 respondents), and absence of household members at the time of study (390 respondents), we were able to administer the interview to 236 respondents (31.2%). The demographics of the sample are depicted in 
Direct associations
The hierarchical linear regression analyses with the individual characteristics as predictors of mental health outcomes in step 1 and Cognitive and Structural Social Capital as predictors in step 2 revealed a substantial decrease of the explained variance of both components of social capital. The DR 2 of social capital in addition to individual characteristics was for .06 (pB.001) for Posttraumatic Disorder, .03 (pB.001) for Anxiety, and .06 (p B.001) for Depression. The results of the regression analyses are depicted in Table 2 .
Cognitive social capital Cognitive social capital remained significantly related to all three mental health outcomes beyond the individual characteristics (b0(.28; pB.001 for Posttraumatic Stress Disorder; b0(.13; pB.001 for Anxiety; and b0(.26; pB.001 for Depression). Structural Social Capital remained positively related to Anxiety beyond the individual characteristics (b0.13; pB.01). Among the individual characteristics, Coping Intensity was positively associated to all four mental health outcomes (b0.26; p B.001 for Posttraumatic Stress Disorder; b0.26; pB.001 for Anxiety; and b0.20; pB.01 for Depression). Social support was negatively associated to 
Discussion
The aim of this study was to examine the relationships of the individual perception of social capital with disaster mental health outcomes in combination with individual factors that have found to mediate the impact of trauma on mental health (2, 20, 21) . The findings revealed that a considerable part of the association between both components of social capital and mental health is exerted through individual appraisal processes (i.e. property loss, primary and secondary appraisal), social support, and coping behavior. The inclusion of individual characteristics in our analyses partly veiled the relationship between social capital and mental health outcomes. Nonetheless, cognitive social capital remained consistently related to lower mental health problems. But, structural social capital was only associated to experiencing more anxiety and not to PTSD or depression.
The inclusion or exclusion of these individual characteristics may partly explain mixed results on the association between structural social capital and mental health outcomes across previous studies thus far (1, 16, 43) : As in our study the inclusion of individual characteristics may have shrouded the association between structural social capital and mental health. The findings further concur with previous studies that found the cognitive component of social capital to be consistently negatively related to mental illnesses, and the structural social capital revealed to have ambiguous associations with illnesses (16, 43, 46) . The positive association between structural social capital and anxiety confirms the ideas of several scholars (11, 47 ) that tight-knit social structures may not always lead to better mental health outcomes. And indeed, structural social capital showed to have a 'dark side' for feelings of anxiety in disaster situations (cf. 47, 48) .
We found that while feelings of cohesiveness (i.e. cognitive social capital) may protect especially against depressive illness, participation in social structures (i.e. structural social capital) may be associated with an excess of anxiety disorders (cf. 48). This distinct pattern of association across mental health outcomes may be another reason for inconsistent associations of social capital with mental illnesses across studies (43) . Several processes may explain the distinct pattern of relations of the two components with anxiety and depression. Whereas depressed individuals symptomatically avoid structural involvement in social networks, anxious people may seek reassurance for their anxious feelings and thoughts. As a result, those individuals who show the greatest anxiety may have a larger network (i.e. higher structural social capital) to address their needs (11, 19, 47) . Paradoxically, especially in a disaster situation intimate social involvements within one's network may predispose individuals to the 'contagion of stress' (cf. 49) when stressful life events afflict those whom they feel emotionally close (11) . This may lead to increased feelings of anxiety.
The tenet that the relatively 'weak' ties consisting of involvement in community, voluntary, and religious organizations (i.e. social capital) afford the opportunity to establish one-on-one interactions necessary for social support and certain coping strategies (11, 19) was Table 3 . Total, direct, and indirect effects of structural and cognitive social capital on mental health outcomes supported in our study. Contingent on cognitive social capital, the beneficial value of social support increased for PTSD and anxiety. Social support in itself was negatively related to mental health problems, as consistently found in the literature (22Á24). Further, the relationship between coping intensity and mental health problems was also moderated by both components of social capital. The employment of a variety of coping behaviors (coping intensity) per se was associated to worse mental health outcomes. Through coping strategies, people either attempt to change the stressful reality or to regulate their emotional reactions (2, 11, 19) . It follows that individuals with higher mental health problems will employ more coping behavior to address these emotional reactions, and the association between coping intensity and mental health problems is therefore likely to be reciproke (43) . Perceptions of higher trust and mutual help (i.e. cognitive social capital) decreased the negative relationship between coping intensity and mental health outcomes. The study has several potential limitations. First, the cross-sectional design did not allow for the establishment of a causal relationship between social capital and disaster mental health (50) . Second, the non-response due to refusal and especially absence was considerable. As a result our sample may not be representative for the flood-affected population in Morpeth.
How can we translate our findings into implications for interventions? The study found evidence for the importance of individual factors and for the relevance of the individual perception of environmental factors for disaster mental health outcomes. Vis-à-vis the environmental factors, we distinguished the cognitive and structural components of social capital, and found a salutary effect of cognitive social capital for mental health. Taken together, the individual oriented stress reducing interventions that use appraisal processes, social support, and coping as starting points could be more effective by taking into account the subjective experience of the social context in terms of trust and feelings of mutual support and reciprocity in a community. Psychosocial interventions are tailored to establish such trust and feelings of mutual support and reciprocity in a community. Thus, the findings indicate that affected people may especially benefit from a combination of individual stress reducing interventions and psychosocial interventions that foster cognitive social capital. Work remains to be carried out, however, in elucidating the specific individual causal mechanisms by which components of social capital lead to the maintenance, improvement, or deterioration of different mental health outcomes. Structural modeling with longitudinal data may offer solace to reveal such mechanisms.
